The massless Green's function in a pole regularized nonlinear spinor theory is dressed and the resulting eigenvalue equations are discussed. The coupling constant is more than doubled by this dressing, and the boson solutions change drastically. The old solutions disappear, a singlett deuteron solution with small binding energy appears. The fermion propagator is determined from a selfconsistency requirement.
Introduction
A pole regularized nonlinear spinor theory has been proposed that allows for scattering calculations with the LSZ-technique. This pole theory can be used to test the functional scalar product of Stumpf We use the notation of two earlier papers on the pole regularized spinor theory and refer to them as I 4 and 11°. We need from the more general equations of I only the special case e = 0, r=l. r = 0 was Heisenberg's dipole theory, that does not allow for the dressing of G, e = 1 was the momentum average discussed in functional quantum theory.
It has been shown in II that one has to use the unsymmetrical (/-equations to achieve the dressing of G, but the equations, we will refer to, are the same for the integral average and without any symmetrization.
The Fermion Eigenvalue Equation

Derivation of the Equation with Dressed G
We cannot use the systematic approximation procedure of I (Capter 3.3), because this does not allow for the dressing of the Green's function G Gaß = i d 4 P r aß Pv (2 7t) 4 [p 2 + ie]-
• exp{ -i(p,xa-Zß)} (1) to the propagator F, the vacuum expectation value of the time-ordered product of two field operators
We have to use the unsymmetrical 99-equations, corresponding to the functional equation (I, 13)
With the notation the lowest ^-equations for a fermion state are
The explicite form of (7) is given in a paper on Heisenberg's nonlinear spinor theory [Ref. 6 , Equa-
To dress the G-functions in these equations, we use the method developed in II. We have to insert the higher 99-functions so, that we produce G-chaines without branching. Therefore we have to insert (7) into (6) with the vertex in (6) attached to the G-line of (7). Thus we need from (7) only
= -x (8)
Inserting this into (6) we write down explicitely the three underlined terms of (8) , calling the rest R
(9)
Besides the two terms containing ~C0 _ = ~0--£>0this equation has the form II (38) required for the dressing of G to F by the equation
with the lowest contribution to the mass term -Eh = But with (11) the dressing equation can be written as
and the wrong terms in (9) without a G-line at the upper leg disappear. Using (10), (11) we obtain from (9)
Finally we insert this result into (5) . Neglecting all term containing higher 99-functions we arrive at the dressed eigenvalue equation
The remaining G-function in (14) is the one of the dressing Eq. (10) itself and cannot be dressed. In Chapter 2.3 we will use the dressing Eq. (10) with the mass term of (14) to calculate the fermion propagator F.
Solution of the Dressed Equation
The fermion eigenvalue Eq. (14) is explicitely
. 
All the poles in A are understood with Feynman-t £ (1), (2) . We cannot solve this integral in terms of simple analytic functions, but we have to perform numerical integrations. Because of the poles in A this cannot be done directly. After introducing the usual Feynman parameter integrals, the momentum integrals can be done and we obtain l l 
A{s, a, ß) :
The numerical integration of (21) As in I we use the fermion eigenvalue Eq. (15) to determine the coupling constant of the theory.
We assume that the fermion propagator F is dominated by the pole at the lowest fermion eigensolution. We make an ansatz for the spectral function (2) The eigenvalue equation (15) becomes finally
This fermion function V u is shown in Fig 
16
.1= -0.3434.
For the calculation of boson eigenvalues we will need the physical coupling constant A.' 2 phvs/ 2 , that determines the nucleon-nucleon scattering in the lowest approximation (11.56)
Besides (27) we therefore need the ratio Z/p0 .
To determine Z/o0 we have to calculate the fermion propagator out of the theory.
Selfconsistent Calculation of the Fermion Propagator
In analogy to the derivation of the fermion eigen- 
We cannot solve it exactly, but use the same approximation method as in I or II, that can be justified even better in our dressed case. We solve (30) or (34) formally for F and obtain
or with the notations (17), (18 I i r,j /,. z
We denote the calculated F by F c (35)
I-X~
From Fig. 1 we learn that F or N has a pole at a finite I 2 . This pole should be at I 2 = x 2 (or / = 1), fixing the coupling constant to the value given in (27). The residium at this pole of N should be 1, this fixes the renormalization constant Z to the
Inserting (24), (27) and (3) 
The Boson Eigenvalue Equation
The lowest approximation for the boson eigenvalue equation with dressed Green s function has been derived in II to be
or written down explicitely with the notation of I (57)
We solve it in analogy to Eq. I (57) and obtain with the projection operator Pfi for baryon number B, spin S and isospin I = [( 3P oo° + VWo + (3P10 0 + ^i 0 )<7t -2P0 2 q2]cp*.
(40) o0 \ 2 ix ) 4 The boson functions q, are defined by
The ()j-functions for different masses are given in appendix 2. We will take the pole term of the ansatz (23) and obtain
qtM-FQiiP; »*,**) X = h 2
This Q;-functions for equal masses are 
QM--T +2 (1 J )2 In 11 -A| + -y-yX(X -4) In
The absolute values in this functions are obtained, because we suppressed the imaginary parts from the regularization poles of F. All three functions have imaginary parts, starting at the two-nucleon threshold /. = 4, for we have
The boson functions (), are shown in Figure 3 . 
Thus we got a singlett deuteron with small binding energy.
Appendix
Calculation of the Dressed Fermion Integral
The integral in question is with s = I 2
We want to prove (21), that A may be expressed as an integral over the same function with one zero mass.
For the more general integral .
[ d 4 p d x q px qfl(I -p -q) r
.
-r 4 J p 2 [p 2 -a]q 2 [q 2 -ß](I-p-q) 2 [(I-p-q) 2 -y]
one derives with the usual Feynman-parameters (I appendix) 
A (5; a, ß, y) =s f dz J du
Partial integration yields no surface terms, because one can derive from (A.10) (6 can be calculated explicitly, too)
Therefore we obtain from (A.ll)
A(s;a,ß,y)=sfdu\s fr(us)+(u +
This integral over u has been performed numerically. The three integrals of (A.6) can been done without principal difficulties. For s<0 the integrand is regular, and the physical value s > 0 is reached by analytic continuation, replacing s by s + i e. Performing the three integrations in (A.6) we obtain for b b{s; a, ß) = 3s 1 The numerical integration of (A.12) is done by the gaussian integration formula 9 . After subdividing the integration interval into parts corresponding to the thresholds of b or A n (5 = 0, (l/a+ Vß) 2 ), the approximations converge rapidly with growing number n of meshpoints. An example is shown in Table 1 . Some values of the integral A for equal masses are listed in Table 2 . The analytic properties of the integral A (A.l) are most easily seen, if one rewrites it in a spectral representation, using a generalized Thirring formula. 
The elliptic integral (A.27) is symmetric in a, ß, y.
To calculate A without the two factors in the numerator, one simply has to omit the last two factors in (A.27). The representation (A.26) is derived with the general Thirring formula
The Boson Integral
We want to calculate the boson functions Qj defined in Eq. (42) of the text. We will prove the following theorem:
The boson functions are related to the fermion function A u with the massless Green's functions by the
The proof is given in the last part of the appendix, where we state a more general theorem. The multiplication by x" corresponds to the derivative -t(3/3p") in momentum space. Inverting this differentiation we obtain the convolution with G by one integration. For the special case of the fermion integral we will write down this steps explicitely.
We consider the convolution of two propagators 
